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(54) MANUFACTURING METHOD FOR 

SEMICONDUCTOR INTEGRATED DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a technology to 
form a gate insulating film having a thickness 
appropriate for a plurality of kinds of MISFETs of 
different drive voltages. 

SOLUTION: A gate insulating film 10a of the MISFET of a 
relatively low drive voltage is composed of a 
high-permittivity material 8 whose effective film 
thickness is 2-3 nm. A gate insulating film 10b of the 
MISFET of a relatively high drive voltage is composed of 
a low-permittivity ^material whose effective film 
thickness is 6-7 nm, for example, a silicon oxide film 
6. The thicknesses of the silicon oxide film 6 and the 
high-permittivity material 8 are set separately. 
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iwm 1 1 m»wm®.<Dm 1 ©M^«c+i*f 

{*ftsiiis^s©sa^^-c* -3 -r . ( a ) WBSH 1 *J 
zvrn 2 omm<vm%z¥w&m^icmvm 2 mm* 
jBfisr axei . ( b ) m&m2<Dmm*m^ft uvx 

misi£i&*-r 511 4 . ( c ) asiais 1 *j «fc tfiB 2 ©« 

«©««B3«^«*aHRJ:«:iWB» 1 *&*iiS£ff$f!£-r 5X1 10 

t. (d) mssmi ommzm -> /cu^x r ^#->£ 
L-cfrtBm 2 ©m^©b«ib0 i mmmzmn? 

5X1 £ L . BfTIB^ 1 lfiKR»JtB!S¥#4B%m(C 
iftC »*m-C fc 0 . tulBSI 2 l^lgtttbifm^ 2>iffl*JffjK: 
fit, >#*4t- *5ci^iit 5^ft»aii]SS^g© 

2 ] ^mwmm<om 1 ©«tt«:ffi*«9Km> 
mkm®&mw<Dm&-ttii-e$> -> -c . ( a ) itrsa^ 1*5 20 

J:0*^ 2 ©Mi3S©lKTsE¥ig(*S«JhCcm 3 fe*R«7&A 
"T5X14. (b) B?IB^2©ffi^^o/cU^X 
Titular 1 ©fl^©Buf m 3 

^stsigi, ( c ) mtzm i fcj;o**2©«^© 
B?fB*^tts«_ti(CBuiB^ i mmm*mf&-rz>xmt & 

f U. mriB^3i!ife^)SiBirfB® im^M4©S/lMCc<fc 

mmmmuc^ttm-eb k> . ms* 3 tttkMKJtsftt 

fMslttSa©K&#&. 30 
[l»*gf 3 ] *^S«©^ 1 ©«««:ffl*tfl«jKm» 

w-r 531 1 aewg^sx b . s& 2 ©ffitttcti 
**WKm»3«MW***rr 5ir 2 tttuBtej&a-r z>¥m 
ttMi9Bitt©M££&-r* ,t, < a ) m ass 1 ** 
«fco^2 <Dmm<Dmiz¥m#mfo±Kimum 1 Ktut*s 

R»l«MM4l3IS«3i6iltR4©aiJ|R(CJ:orWIB 

*2ttiMi&titjftu msa* i t&iMifcttbsttt*tffitt 40 

»{cfii»*m-r*5 c 4«ttlk4?&33fff*j|igtEiH£ 
S©«i**S. 

[it#3U] ¥#{*»£©Sit 1 <D«Mtcffi*mt<m> 

mhmmzm-? &m 1 a&nug&ftJE&L. . n 2 ©sugtcta 
wr 5ig 2 i&*a*jgiiE-r 5*zs 

»*S0!S^a©tS!jS*a-c* or. ( a ) mrtam 1 te 
< b ) iiriBffn Q>Wm*m-3?c\sV>X V 

>*2->*-??.i?kL -cwmm 2 ©swi©fimmttj&£ 50 
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JWK*»*r *Xg4 . ( c ) BuiB¥i§ft*«{C^K{b 

m$zm 1 ©«^«ciisiL'^JSK<bjg^ ma* 1 « 
,#K£)f5j£ L . |5jB#(CBfrian 2 ©«J$tciufam 2 *g&& 

[0 00 1 ] 

■CDtaaBSBKWIO. «fK, /c4^«Enttj3iT,5^E© 
S^C-Sa^aS©M I S F ET (metal insulator semi 
conductor fieldeffect transistor) *P^WS 

[0 00 2] 

[t£5fe©6fti|S] y^^LS I (large scale integrated 
circuit) feiC/CMOS (complementary metal oxid 
e semiconductor) a&HL S I U 4' (Cii F^SPIhI 
S§4AW^IliJS<!: © WH*ff**» & 5 JS^*5 * -5 . 
[0 00 3]fci^.H, CMOSffeSLS I "Cli. F«3lH5 
@?§©M I S F ET©y- h*«i©e («T. ^- 
4I3-T) ?:Aai^liISS©M I SFET©y-hg<tH 

SS©MI SFET©V-X. Flz-O^-TS^ft 

a^iHis§©*i!SS)Ej; , 3«><s<g:?E$n5„ cow, m 
m^Km^mticm^xmtsm^M i sfe t©^- 

«KK«JE3&Sffl*TW«:<SC^aJ|5IK©M I S F E T© 
[0 00 4] ^$^Sc^CS^5 2aSR©y-H^»)« 
fiBfcOjR* ilt, /c 4 A ««T© 2 o©JfJj£?r&£P 
[0005111 ©^ffi«. *-T. f^ftliK 1 us 

©i^^b^a^aiL-c^fts^osstcite^jgir^fiS 
^©f&i^xhju^.xf 4 ur^ffjccist^- 
HftlMl36SJI5liSSti*««©±IBjai»«l*Bf*"J-4. 'X 

SSL/. 3 6{c^f*ssic2iiis©i»^bMa ; &te-rfe 

[0 006] */c. S2©^s«. ti^icfg^y- h 
(n) ^igAo, *<Dimmfrmtiiic®mibwmzn-r 

C 4 tc J: o r . ^*^A § tifc««tcffi*tW«:Wi»y 
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-o^Xit. tctZ.imfflW-2 - 1 5 3 7 4-^<&ffifc£'{t 
[000 8] 

[^asjSS&UiSiTSISiS] t^L-ft*^ SulB^ 

i te&vmz<D^&i<.^x*mft%&mi htct c 
[ooo9]ii ©^a-ej*. 2 msommimmic £ 

trc^„ co-fob. ftttmicm^-y- ht&mmmm 

fit**) , *B#fffjitm>y- Hffi,#M©«ffla*sffiTL, 
[0010] $2©*STtt, *B>FfWtC^t^- hiffiiSt 

[ooi i ] -r**3%. mrfB0i*j-J:^m2©^'ffi-c 
«. ^— h *fciiJK©J¥ § * jHR-T SKatf/h 

f*2ii5Ml SF ET<DmmmtncMiyx»m 

[0012] #^!<Dglfi«. HS6«BE*tSt»«:SttS 
Jt£HiS©M I S F E T(C# LT-€-tt-eft«®&/?S© 

[0013] *^©H?fe^e>c>*cc-e©ffe©a8<ji»f*i 

[00 14] 

[0015] *|PJtt, *ag#g«©|f| 1 ©«^(Cffl*f 

wccflpt>5B»Bw*w-r*aii«e«K*j^jjRL. JH2© 

* £ IS. Iff 1 *i J: O'm 2 ©Mii©¥®<*»1£_k«:|fl 2 46 
^M?r^-r-5>X?l<{:. Sg2©«i&£Ui?;* h 

t?st>. ccuyx h;^->^7x^ i itf i ©i 

JlS©^2ffi^M ; 5rl^*-r.SXfli. ffl 1 *>J:c>*lfr2©|!l 

(om^viy^ h;-<f-->xmi.K c©uyxh;^- 
i Lxmzomtmm 1 «««*Kfife-r4x 

?Ii*Wr-Sfecr)-C$).5)„ 
[0016] 
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(c»-3(,»rBsNi«:ttwr*. 3(at©*»*Bi9i-r 
z>tctb<o±mic*si>x. m— (Dmtiz&mTzmttazm 
— ©ff^Srttu ■€•©«») jEL/©»w»««'r*. 0 

ffcztizmrnvto*). tctX.lt 1 .5 V©SESSEE**« 

3 nSf^T* 9 < fc£ 3.«3 . 3 VOtllE 

io [0017] (mm<Djm 1 > 4«t^g i-c^c 
Mosy*'ijx<Dm3kft8i*mi^m6zmi.>xj:mm 

[00181J1*. HI fcSVTJ: 9tc. Jt«iS*» 1 0 Q 
c mflg©y 3 >4MfiAtMta3 ft 1 £ 

ffiS L/ . C ©¥a»#S® 1 ©XMCC^jft 2 £ . 

■€-©*&. i icmsHmmzmLxz/v =i>m 

Ctl%CMP (chemical mechanical polish inq) 

mc £K>wmb x&m 2 ©p^c u <j n >m<m 3 
[0019]^ /^-->y?n/c7*huyxh 

iO'n'JjJi/S^MtS. p ^*;U4{c«p^©^m 
S=&^-r^*B^. fctx.(f#n> (B) £-f:*->&A 
b. n^*;U5ttttnM©z9m^£^T^Ffm 
«U> <P) ?:-ft>ttAfS. c©&. 

(CM I SF ET <DL%\,m*mw?ztcit><Djmyi&-< 

[002 0] m't, 1 <Dmffi*y vM(.H 

30 F) ^©TK^eM^fflC^rgt^Lfc^ ¥z£i*S«l©fl 

>WMum (sio,) 6^nm-r^ 0 ^v^^mime 

[0 02 1 ] ^«C, 02Kl^rj:^(C. s£*f*»Rl_h 
40 ±taU5^X h>'t^->7£-7X^<bL//ci ^^>^'«:J; 

r ^ 'j 3 >^lm 6 £1^55 u , Amm<Dmm#m& 1 

©^M4StBSl±.5. 

[0 0 2 2] &«c. L-^X h^^->7£^*0/cf^, 
0 3 fc^-T J: 5 (c, ^^ttS^ 1 ..BtJtSfif 3tt*ta*f w 

z.itttm&m&2 o~ 1 0 oiscjut-f a^-tl^ 

(RuO,) . jr>jr;lHfbM (TaO.) . ^Jl-^-^ 
AmtJt (Z r O x ) *A:tt^*>lMtBI (T i O.) ft 
<!f*ifflrj-*. l±CClilS$n-5^^W 
50 ^8©J13»6~5 0 nmffS-e*ri, tbSIS*?:*^ 
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3nmfgi&5J:5tC, iOTf^mm8©/S3tttS:;g 
3*i£„ 

[0023]», MAiCmt^^ic. ^mWmW.\ ± 

•9tjwwwm8*iss«. cncccto. a« 

fct. fflRS$tm 8 ft 6 S££bJBU9#s 2 ~ 3 n mfiK 
©y-HB«BllOa3WKJiR3ti. BfWtfCf*. 5"; a 

>&<biBt 6 toh ixzwhmmtfi 6 ~ 7 n mfftt<Dy- h 

[0 024] U^Xh'<#->9£8fc£t,;Mg > 
fci^«CVDSt?)«*liSLraJlJg|*^L. 

KSBM%xy 9=->y-rs. cn{c<fci3. y-h^ii 

[0025] &tc. mmfcmm. i ±k. fcixacvD 
ttrs/ y a >BMfcM*ilt8l c y a >Kffj| 

t, p^j;l/4(CnS««t (fcii«'J>, (A 
s) ) £-f*>&AU P ■)x*4±oy- 1 

•9-1 3{c^o-cae^^(c^§n< n^t^Mi 

SFET©V-X. h-u-r>iur«tgf S. 
[0 02 6 ] |5I«{C > ^^-->^3n/ci7* hU^X 

H7 vit#U> (BF,) ) *-r^->aAL-. n^*JU 
5±©y- 1 1 ©WflJCC p Sf*3H*^ 1 5 

pSfIfti«15B, y-hS®l lfcJ:i>- 
■fr-f K-f*-;ux-^— 9-1 3^braa^W(c^fiS 

3*X> p^f^Jl/M I SFETCDV-X. KU-T>il 

[002 7]^, 0 6 te^-r<fc 5 «C. ^#S1gl± 
Ids 'J a >^bK 1 6 £7fc(j£U/cf&. ^©~> 9 3 >WUb 

lies, /ci^tfCMPjs-cw^-r-scitcfcoaffi 

5 (tetra ethyl ortho silicate: S i (OC,H s ) ) 

(O s ) i?ry-^^X{Cfl,^7'7X?CV 
D^fjiSI$n/cTEOSK{bJg-e«fi£3ti4. 

[0028] ^cc, /^-^>y$n/c7*H/y7h 
JH£ * t ufcx ^tc J: or ~> y a >nitm i 

6 (CgS!?Ll 7£Jfcj£-<}-£. C©SSKS?L1 7 tt. nSf 

mwmm 1 4 g /c« P m^mwmm 1 5 ±& £<d&b» 
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[0 02 9] 3 6tc. S.m?L 1 7 
«l©£tgfC^£>^b (T i N) |g=Sr. fci^SCV 

> (w) «*, /■ci^.«cvDi*-riiS-r-&. -e©t^ 

«£S?L1 7JiW©tS^©^^>^{bM*5J:D : d'>yx7- 
>M£. fc£A«CMPft(cj:9ISS*t/-CJ8«E?Ll 7© 
P«gg|5{C7*7^1 8?rJfjRS;-r-5. 

[0030] m^t. ¥m#%& i ©^ffiic. tct?m 
io *>yx7->j^&it«L,/<:&» ^^-->y3n/c7* 
h u^x hjs^r-^x^iL/cx ,?^>yccj:or^>y 

Xt->M)HIU IB 1 EflUiOSK 1 9 
£>^X-ir>JH«. CVD^fc[JXn-.,$aicJ:0fJ 

[003 1 ] ^©f^ S6KJb«©E**JBj«Lft:«. 
'< » >"^--> a >J«-e¥ig#Sffi 1 ©^B^S C £ CC 
<fc»K CMOS^-fXfliBSSBdtt-S. 

[0032] &*J. &mfa<DB1& 1 B«WCCf 'J 

=1 >m<m 6 «j&g& l ftia. a mmcTKmnmm 8 * 
20 mrnvtcit. AmMicmmmmttms^m^vtcm. b 

[0 03 3] ^©JC^K:^ ^jSfeCDff^l {C<fcn«> 6 

- 5 o n mws.<Dm2<DHsmmmttm (m%mm-c2- 

3 n mlg) 8 tCj: oTigUimffi^tB^MiCigt^M I S 
FET©y-H6JMil 0a*«fiRL. 6-7nmifi 
©/13©ffiSm*MI4. fc<tx.«~>y 3>^bM6(CJ; 
oTia&mjE^fgttffJKi^M I S F E T©.y- Mfitt 
Ml 0b£f8/£U 3?.tc->i;n>^b«6*icfc(y r »il 
S^i^ 8 ©S i (DM 3 L/ XWLfet -S C i *S"C €T 
30 -5> 0 

[0034] (Wfc<Dim2) *mm<DBi£2-ei)b2>C 
MO S t 1 ^' X©S?ifcfrv££0 7 *J J: 8 ^ffll,>tl 

s««:«98r*. BtriBHis©^i iisiii©^ 

S« 1 ©^ffi{c<^«$tt /ci^.tfl~7n rngg 
©J?3©vy3>^bM6*^ufc^ uspx 

me =&Bfc*U AM^©¥^*« 1 ©«S*Sai3li- 
CCS-C©Ifi«, HtilBj|^©^l©^l*jJ:il>* 
40 02«C7nL-fcIgi|S](;-C*-S„ 

[0 03 5] iX(C> h^*->7*(fe*0jlfc«. 
a 7 CCtkT J: 5 K. mm&mffi. 1 ±{C^H^^1vtl4 8 . 

ictx.&i\M'mmt2 o~ i o oiig©ji'7 i -^A^b 

R ^>^-»^-fba. y^3^.^A^bMSfc«^^> 

Kibjg*i'**ai-rs. ¥^»ssi±iciiffi3n-5^ 

KH**t*48©J13«6~5 0 nmlSt*^ 
Jl-C2~3nmmS<!:^SJ:^tc. ftSPSStm 8 <Z>j* 
.3»ig^3ns„ C<i{C<j:»5. A««{C«. H5SI^M 
*4 8 *>6 S3IS5W®/S*s 2 ~ 3 n mgg©y- h 
50 2 0 a*M3n. B^«cw/'>y3>K<tM6teJ: 
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vmrnnvmn 8 ©gjuga> h a zmwmmv 3 - 1 0 

nmlg©y- M6tftJR2 0 b.*«««3h*. ^©f£. 
BUiBHteCD^Sg 1 t JDSK «t 9.08 Ct^f C M 

0 S -C X #BS5£j&-r £ . 

[0 03 6 ] CCD.fc^fc. *^ife©^«i2(CJ:n«. 6 
~5 0 n mgft©j*3©KflS«*tm (*»JgWC2 ~ 
3 n mg&) 8 fc <fc o T|g8&tIEE#fB*fffjK:ffi<,>M I S 
FET©y-HfiHW2 0 a*«RSL. ftlnmUhO 

he s ©eBi*s$m. fc t fmtis =1 >mbiR6 fmm 

oTlHWKE**ffl»«{Clifl>M I S F E 7<DV- -hK* 
I2 0b«l/, 3 6K:~>>j=i>^bJg6fccfctmgf 

[0037] (stobD^tt 3 ) ^mmmtite 3 -c&s c 

MOS7^V;*©tSj§:££fc£0 9--~01 Uffll^Il 

J*f#*««fe J; * intern- i>. 

[0 03 8] &(C. 0 9 CC^f <fc 5 1 © 

« 1 ifclMMMSfeW 21, ft: tMtim^Mifi 20- 

1 0 OUa^l-r-^AgMtJgi. 2>*;i<gKbjR> 2^ 
m»mm. 1 ±«;itsis hsismt«*tm2 1 ©j*sb 6 

-50nmigt*'), 3*a&«rC2~3nin««£tt 
lSgim^*42 1 ©/S 3 

[0039] 1 (Drnmiommmu 

[0040] &cc. 0 1 0 (c^-r J: ^cc, ^zst#s« 1 

£->2 3*B^©^<*»«l±«C^t-€»<, 

^cc<to-r^';3>^{hM2 2^^*u > Affttt©¥« 

1 ±CCftRSMM$B 2 1 C ntc <fc D . A 

nrnfie©^'- M&IKM2 4 aag&SSft. B«4Stc 

«. Tsmmnmm 2 1 *j <fc v =j >^bj« 2 2 aymm 

«*> 6 a £JS»JK/P*5 5 n mt(±©y- h jf£i|f jg£ 2 4b 

tmmztih. ^©ft. Bufa^sfe©^ 1 i^sisis 

K<fct). 01 1 K^tCMO S f^W ^«^t^.„ 

[0 04 1 ] c©i^!c, 3f^jfi©j^S§3 cc J:n«. 6 

~ 5 0 n mis©s § <o^m^mmn 2 1 < je&Mjmr 
2 - 3 n mis) tejz^xsmmEE&mtmicmm 1 

S F ET®y- M6IHB2 4 a ?ftil84$m 

2 1 t*tj3 nmlilkvmZOXmwmtm. tc<L Otitis 
y 3 >M<fc«2 2 £©SJ1M (SBftflOrcitj 5 n m « 
-h) tcj; oTlgSbmEE^tB^CClift^M 1SFE T©y 



(5) 1#Pa2 0 0 3 -2 3 1 0 0 
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-neiM!2 4b**jssu 2t>tcnmnmtfm2 i*s 

[0 04 2] (Hlt©m«4) *3WS©«3»4-C*SC 
MOS^WXOUig^il 2~I1 5 5fflUtI 

watam-n. *-r. smb^©^si £ras©:&& 

[0 043] ^(C. 0 1 2 ICTik? «fc cc. ¥ig#gt£ 1 

10 £ttl±CCfflBj£SMM2 5. /ci^^Uf-^A (R 
u)j& $>$JMTa)IS/cB?-f> (Ti)M 
<t'£*»Tr£. AKk.£&IRJP(2 5©I5B10n mflgt 

[0044] ^K. 0 1 3 (C^-T ct 5 (C. 1 

f->26 «Affitt©¥3tt*£« 1 ±«Cjg*-rS. 
T. ±IBU^X M^->264vXi'il,fcX5-f> 
^ J: TH&Sfc£&JSJg 2 5 4i*L, B M^S©*^^ 
20 ifiloai^SHiS-liS. 

[0045] ^K. hA£->2 6*^5feL/t 

01 4Ki7nTJ:-5(c > *ittStl(c, /ci^tfS 

oo-c. 3 o^ms©^{tMa*jfeur. bm^©* 

m»WR 1 ©«®{C U a >M< b® 2 7 ^^jS"T ■€■ 
©JIStt6-7nmigfS>5. 3 C©^-(bM 

fiSTS. Aik^lRlt{bfit2 8©/?3«2 OnmiS-C 
30 2~3 nmHK©H5&JPJI f £WL<TI,>£., CtiK 

«fcD. A1RiA(c». iSSL-^JS^ib^ 2 8 6 & -53?^ 
2 ~ 3 n mggC^- h Jg^M 2 9a i>m$i.Z 

*56~7n m^K©^- h m^lK 2 9b «3h5„ 
^©f£. WIESQt©JKaSl il3«ttXSlcj:»). 015 

[0046] C©cfc-5(C. *H)5g©^!Sg4 <fc4-i«. 2 
0nmeK©J«3©mik^Htt{kn (*^)1«-C2~ 
3 n mflS) 2 8 (C J: -oTlgSJimjI^^^fcffiC^M I 
40 SFET©y-h«2 9a«U 6-7 nmfl 
JS©J»3 ©(H»«*tm. tct%. U n >^bM 2 7 

(cjcorigaftiiEE^i^twtcHt.iM i s f e T©y- h 

^M2 9 b£*f>!£T3C<»:#-e 
[0 04 7] *«D!#{CJ: orasn^Hj^^ 

Bul2J©S©ff^cpg^Sn-l>4>©-C«a< . -e©Ig?: 

[0 04 8] /cixtf, mizmmmzmvte. «s©m 

50 *S2«©y- Fi6tI4WtSCMOSf^^X© 



4. ih< ♦ 
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tcit&m^mmmox =p ^ y, tmumzmi-r z c 
co 049] s/c. cMos?^-fx©y- \~mmm<D 

[0050] 

C^©S&*] ^wcfet^rig^sn^Bj©^-^. ft io 

[0051] i^-»«±(c^snsie?)!iiK^A5ta»w 

«*4*$ck # ^m^t*** i nmmmwm t ©suns-c^- 
<D&*<Dmzzmi.Lxmmv%z>. ctuc^K), mm 

1IEE#St>K^&£?agtfi®©M I S F E TCC^L/T-e 
[0ffi©1g3i&l&9n 
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